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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thermoplastics constituent which is a thermoplastics constituent containing 5-80 % 
of the weight of pitch-based-carbon-fiber MIRUDO, and is more than a kind chosen from the group 
which thermoplastics becomes from a polyacetal, non-liquid crystal polyester, a polyphenylene 
oxide, a polycarbonate, a polyphenylene sulfide, liquid crystal polyester, a polysulfone, polyether 
sulphone, and polyether imide. 

[Claim 2] The thermoplastics constituent according to claim 1 which is that in which a 
thermoplastics constituent contains 0.0001 - 25 % of the weight of carbon nanotubes further. 
[Claim 3] Mold goods which fabricate the thermoplastics constituent of a publication to either of the 
claims 1 or 2, and are obtained. 

[Claim 4] The separator for fuel cells which fabricates the thermoplastics constituent of a publication 
to either of the claims 1 or 2, and is obtained. 



[Translation done.] 



~u --^i=Kttno/n^A%2F%2Fwww6.ipdl.... 8/28/2003 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mold goods obtained 
from the thermoplastics constituent and it containing pitch-based-carbon-fiber MIRUDO. 
Furthermore, it is related with mold goods, such as a fuel cell separator obtained from the 
thermoplastics constituent and it which were excellent in the conductivity and the moldability 
containing pitch-based-carbon- fiber MIRUDO in detail. 
[0002] 

[Description of the Prior Art] Since a carbon-dioxide- gas eccrisis problem is coped with in recent 
years, the method of supplying energy by the method which does not depend the energy acquired 
from petroleum resources on petroleum resources is examined. A fuel cell is in one of them, and 
development is briskly performed aiming at spread to the power supply for fuel cell vehicles, or a 
power supply for home use. 

[0003] Each cell of a fuel cell is formed from the separator which supplies a gas passageway and a 
cooling water way while it contacts one pair of electrodes and the electrode which sandwich the 
electrolyte which manages a reaction, and an electrolyte and performs current collection from an 
electrode. 

[0004] Among these, since it has a current collection function from an electrode, advanced 
conductivity is required for a separator. Moreover, in order to form fuel gas passage and a 
circulating-water-flow way in both sides, gas barrier property, intensity, a corrosion resistance, etc. 
are required. Furthermore, it is necessary to form a gas passageway and a circulating-water-flow 
way, and the outstanding moldability is required. 

[0005] After pressurizing the expanded-graphite particle and making a reserve sheet form as a 
conventional method, How to pressurize and produce with the metal mold of the last configuration 
where the gas passageway and the circulating-water- flow way were attached (JP,10-125337,A), A 
fluororesin or a graphite fluoride particle in a noble-metals matrix on a metal separator front face An 
eutectoid, How to form the distributed noble-metals compound plating coat (JP,2000-36309,A), How 
to blend a lot of graphites with thermosetting resin like phenol resin, and fabricate by press forming 
(JP, 10-334927, A), The method (JP,2000-67882,A) of filling up precisely with conductive resin 
material the opening section of the metallic material which has the detailed opening section etc. is 
devised. 

[0006] Moreover, although it is not the design which sets a fuel cell separator as the object of a use, 
the constituent for connectors (JP,2000- 178443, A) which used the fibrous filler and the granular 
filler together to the liquid crystal polymer, a polyolefine, a polyamide, and a wear-resistant 
composite material (****** No. 509747 [ ten to ] official report) that comes to blend a MIRUDO 
carbon fiber with a polyether ether ketone are devised. 
[0007] 

[Problem(s) to be Solved by the Invention] however, a gas passageway fine by the method indicated 
by aforementioned JP,10-125337,A and a circulating-water-flow way — metal mold ~ since the top 
where it is difficult to form in a configuration faithfully runs short of water repellence and intensity, 
there is a trouble that the application of a high molecular compound, sinking in, etc. are needed 
[0008] Moreover, since the metal is used as main material by the method indicated by 
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aforementioned W 

metals as the base again are made to form, press forming of the 

weight is not greatly realistic, forthermore a gas ^^^^^ by aforementioned 
therniosetting resin which blended a lot of graphites by the method mm ^ . g 

endurance fell- . tp ?O00-178443,A is excellent in a dimensional 

[0009] The constituent indicated by the carbon milled fiber 

accuracy, and it is a constituent for connectors wift few waj, , ^ J Qfm exaffiple using 

power is caused, either. •, flV ._ r :„ use d for this official report also in a 

[OOU] tU such as 

[0012] The constant "by to jgjgg^ fiber ^ Xylene, I polvamide, and 
is a constituent which comes to blend a M1KU uu carnon .1 f 
a polyether ether ketone, and is a constituent suitable ^J™Z£^£ other associated 
transportation excellent in electrostatic tightness ^ surface -electrical- 

aforementioned No. 509747 [ ^"'"Sf Material or the method for it being 

intensity, and the corrosion resistance were not found out. ^ ^ offer 

Kdt:^ - — — - d 

moldability. 

for Solving the Problem] As a ^—^^^^wT^ 

° ould ta give - wi,hout 

S he moldabilicy of thennoplastics, and reached 1 this invennon 

[0016] Namely, this invention is a thennoplas Ucs ™f*™*_ ^^iqnid crysul polyestlr, a 
pitch-based-carbon-fiber MIRUDO. ''""j^i^'S^H^SSSa polyester! The 
polyphenylene oxide, A polycarbonate, a f°'» h ^X s l ftomTe group which consists of a 
tenoplasties constituent which is more «™ a « , The ftemoptetics constituent of one 
polysulfone, polyether sulphone, and polyether imide J^c *ermoplast ^ 

aforementioned publication ^ch 'S tot m wluch a *«%g£££SSLk fabricates die 
% of the weight of carbon nanotubes further, 3^ The ^^pjuator lor m neoplastics 

^Ined, or 4. above , or 2, and is 

obtained is offered. 
[0017] 
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[Embodiments of the Invention] this invenhon is explafaedin spinning, non- 

0018] After pitch-based-carbon-fiber MIRUpO used I by mis in ^ RUD0 . ized md is fether 
deliquesce, *-° carbonization by using a piteh ' ^^^1 ft«e will be especially no 
graphitized and manufaetnred at an elevated [^f*^™ spinning of a petroleum system piteh, 
Kitadon if the pitch used as a start raw ^ " ^SS, con Ltive viewpoint of 

obtained. , . . m , lcll5 ,n v PV i s t in a carbon fiber, in this invention, it 

ESSt: Sf a^ay^rr JSUOO at the point which gives 

SS^SSSKSUr *e method of carrying out^hmmg 

limited but various methods, such as ^'W^^S^ *e lime of spinning 
spinning, can be used, the viewpoint of the Wf**° f ™« ^ e p ft a mdt Mow _ 

Md the melt blowing method acquired are usually 0.15mm - 0.3mm 

atthough mere is especially .tart. ibo* the P-fc-J* " spinning speed, it is 

^Lgh spuming temperature ^JS^^S! Z££ET 

b5 •JSSSST SS n 300 f CS "iSSSSS 30« degrees C -380 degrees C 

preferably. . . cnliition such as a method, a nitric acid, a 

[0022] The method of processing in oxidiz ng qual ^ lu "™> ^ Uquesce me thod after 
chromic acid, etc. which especially a limit does not have ™ »°° ° e £ ^ ^oxide ^ mi 
spinning, for example are heat-treated etc. are employable. 

degrees-C/of average programming rates. nmcessine is carried out at 250 degrees 

[00*23] Under inert gas ^atmosphere was carried 

on", SJSX^CO d 00?T^l d m^ S preLb 1 y preferab.y from a viewpoint of making 

^Tra'Sofof^s^izmg --r^j^i^w^Si „ 

Ls-flow mill, a high-speed tumbling null, etc. cm be used, ^^*™ e rotor whi eh 
the right-angled direction to a fiber axis by carrying controllab , e by 

attached die Wade, for ^jj^^^^^tew. die blade ang.e, and 

Sara?- ESSES-** » - direction of a fiber axis 

increases, it is not desirable. . diameter and aspect ratio of a MIRUDO ghost. 

[0025] There is especially no limit about the pitchy J^^^P chanical characteristic of the 

although what is necessary is ust to ^^^^^^SZ^ ~ * pit ° h 
constituent obtained, conductivity, and the fluidity at the tune ot tao _ * ^ 

diameter - usually - 1-50 micrometers - desuab le - 2-50 nucrorn eters ^ 
micrometers - it is -- an aspect ratio - usually -1-50 -- desirable 

jSKXd. inert atmospheres, such as a non-oxidizing 

Uon! 2,400 degrees C;^^" ^ -der existence of 
SS^toS^K^ (oxidatJtreatment). in this case - as processing 
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conditions - controUed-at.osphere [ \ $ T^Tcl^^% " 

- 700 degrees C preferably the temper of ^0 de^C (dQ02) usually 

[0027] The distance between graphite layers of the f Q 33^ or i ess and C shaft 

Thus, 0.3380nm or less, Preferably the size (L c)of ^^ZZroZ^ of 45nm or more and 
orientations usually 35nm or more, desirable - the size (La) otm J ^ & 

a shaft orientations - ^^«™Z^&w£ Sual y 1 .2 or more preferably 1 .0 or 
diffraction (101) peak, and a diffraction (100) peak /Uiuujis y 

more cwiwfTRTmO blended with the resin constituent of this 

[0028] The weight of pitch-based-carbon-fibe J^™2^AdvaiiDed conductivity cannot be 

goods obtained and intensity, and a conductive v"^* invention ^ carb on nanotube, 
f0029] It is possible to blend a ■^^^ ™ c tSX of a cy.inder, or such 
the monolayer structures which the carbon. h «_ £eel sme cm multilayer struc ture arranged in the 
cylinder structures are the ^^T^^^X if U consists of only monolayer 
shape of a nest. It may consist of only ^'^f j^^ ^ muHi i aye r structure are 
smictures, and it does not matter even if ShT^cbTof a carbon nanotube partially 

intemringled. Moreover, the carbon matenal flbril nanot ube besides a 

can also be used. Moreover, it may be called by name called a grapmie 

name called a carbon nanotube. f „ „ amD l e between carbon electrodes, and can 

[0030] A xarbor J-**^S^S^-.«-^^ 
be manufactured using heating, the methoa ot! n™™15 gaseous phase under reducing 
catalyst by the method of carbonizing a hydrocarbon by the .gaseous > pnase 
atmosphere etc. by irradiating a laser beam « ■ dt« <^«> ^ ^ — to «> the size 
S £ ■^CWiS*-. » the manufacmre method 

Pf AS for me weigh, of me carbon nanon.be SSr" 

L polyacetal, non-liquid crystal polyester a P 0 '^'^^ a gSU, Sus ed 

^meXSene-sulfide resin used by this invention <£P^^£3£^ 
Lpreied with a general fomtula (1), -^"^.^1^ 90 mol % especially 

TaS WalL^t 70 mo, % me incUnadon for Ihemra, 

resistance and rigidity to fall is seen. structural unit expressed with general 

[0034] As repeat units other than a general formula (1 ), the structural unn v 

formula (2) - (8) is used. 

[0035] 
[Formula 1] 

hQ>-s- (i) 



[0036] 
[Formula 2] 
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(2) 



[0037] 
[Formula 3] 

[0038] 
[Formula 4] 

-@~ SCfe -<g>- S- (4) 

[0039] 
[Formula 5] 

[0040] 
[Formula 6] 



(6) 




[0041] 
[Formula 7] 

-CHs 



0/-S- (7) 



[0042] 
[Formula 8] 

P^S- TO 
CHs 

[0043] That whose melt flow rate (it omits Following MFR) when measuring by the temperature of 
316 degrees C and 20g of loads, using a length of 3 1 .75mm and the orifice of 2. 1 0mm of diameters 
as a polyphenylene-sulfide resin used by this invention is 50 - 200 g/min is desirable, furthermore — 
desirable — 50-150g/-- 70-150g/10min is especially desirable 10 min 

[0044] Moreover, after making it carbonize at 450-500 degrees C, as for the ash content of the 
polyphenylene-sulfide resin used by this invention, it is desirable that it is 0.30 or less % of the 
weight in the amount of ash content residues at the time of making it ash at 538 degrees C for 6 
hours. Furthermore, 0.22 or less % of the weight is especially preferably desirable 0.25 or less % of 
the weight. 

[0045] Such a polyphenylene-sulfide resin can be manufactured using the method indicated by a 
well-known method, for example, JP,45-3368,B, JP,52-12240,B, and JP,61-7332,A. In this 
invention, after performing washing by heat treatment under gas atmosphere, such as crosslinked- 
polymer quantification according the polyphenylene-sulfide resin obtained by the method indicated 
by the aforementioned official report to heating among air, and nitrogen, or reduced pressure, the 
organic solvent, hot water, acid solution, alkaline solution, etc., you may use it. since a low 
molecular weight constituent will be removed if it washes especially by the organic solvent — the 
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generation of gas at the time of melting fabrication, and metal mold - corrosion is reduced As an 
organic solvent in that case, an N-methyl pyrrolidone, N, and N'-dimethylformamide, An N and N'- 
dimethylacetamide, 1, 3 -dimethyl imidazolidinone, Nitrogen-containing solvents, such as a hexa 
methyl HOSUHON amide and piperazinone, dimethyl sulfoxide, Sulfone system solvents, such as a 
dimethyl sulfone and a sulfolane, an acetone, a methyl ethyl ketone, Ketone system solvents, such as 
a diethyl ketone and an acetophenone, a wood ether, Ethers solvents, such as diethylether, the 
dipropyl ether, 1, 4-dioxane, and a tetrahydrofuran, Chloroform, methylene dichloride, a carbon 
tetrachloride, a trichloroethylene, Halogen system solvents, such as a dichloroethylene and 
chlorobenzene, a methanol, Ethanol, propanol, a butanol, a pentanol, ethylene glycol, Alcohols 
solvents, such as a propylene glycol, a polyethylene glycol, and a polypropylene glycol, Saturated- 
hydrocarbon system solvents, such as aromatic hydrocarbons solvents, such as phenol system 
solvents, such as a phenol and cresol, benzene, toluene, and a xylene, a pentane, a hexane, a 
cyclohexane, a heptane, and an octane, etc. are mentioned. 

[0046] Moreover, about acid solution and alkaline solution, if there is no operation which 
disassembles a polyphenylene-sulfide resin, there will be especially no limit and an acetic acid, a 
hydrochloric acid, a sulfuric acid, phosphoric acid, an organic carboxylic acid, an organic sulfonic 
acid, various hydroxylation alkaline-water solutions, etc. will be used. 

[0047] Moreover, you may process with the compound which has functional groups, such as an acid 
anhydride, an epoxy group, and an isocyanate machine. 

[0048] The liquid crystal polyester used by this invention consists of a structural unit chosen from an 
aromatic oxy-carbonyl unit, an aromatic dioxy unit, an aliphatic dioxy unit, and an aromatic 
dicarbonyl unit. As an example of an aromatic oxy-carbonyl unit, para hydroxybenzoic acid, As an 
example of the structural unit generated from a 6-hydroxy-2-naphthoic acid, and an aromatic dioxy 
unit, 4 and 4-dihydroxydiphenyl, A hydroquinone, 3, 3\ 5, S'-tetramethyl - 4 4'-dihydroxy biphenyl, 
t-butyl hydroquinone, a phenyl hydroquinone, 2, 6-dihydroxy naphthalene, 2, 7-dihydroxy 
naphthalene, 2, and 2-screw (4-hydroxyphenyl) propane, The structural unit generated from a 4 and 
4 ! -dihydroxy diphenyl ether, The structural unit generated from ethylene glycol and a propylene 
glycol as an example of an aliphatic dioxy unit, As an example of an aromatic dicarbonyl unit, a 
terephthalic acid, an isophthalic acid, The structural unit generated from a 2, 6-naphthalene 
dicarboxylic-acid, 4, and 4'-diphenyl dicarboxylic acid, 1, 2-screw (2-chloro phenoxy) ethane -4, and 
a - dicarboxylic-acid, and 4 f 4, 4 , -diphenyl-ether dicarboxylic acid is mentioned. 
[0049] Desirable liquid crystal polyester is liquid crystal polyester which consists of a structural unit 
(9), (10), and (11). 
[0050] 
[Formula 9] 



(9) 



[0051] 

[Formula 10] 
— 0—R1— O 



(10) 



[0052] 

[Formula 11] 

— CO— R2 — CO — (ii) 

[0053] However, the inside Rl of a formula expresses one or more sorts chosen from the following 

chemical structure. 

[0054] 

[Formula 12] 
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CHa 



-o- 

CH 3 

qCH 3 > Ob 





CHaCHa — 



[0055] Moreover, the inside R2 of a formula expresses one or more sorts chosen from the following 

chemical structure. However, X expresses a hydrogen atom or a halogen atom. 

[0056] 



[Formula 13] 




w -o- 




<£<> 



[0057] About (10), that whose Rl is 4 and 4'-biphenylene, 1, 4-phenylene, and dimethylene is 
desirable among the above-mentioned structural units, and that whose R2 is 1, 4-phenylene, 2, and 6- 
naphthalene is desirable about (1 1). 

[0058] The liquid crystal polyester preferably used by this invention is a copolymer which consists 
of a structural unit (9), (10), and (11) like the above. The following composition is desirable 
although the copolymerization composition can be chosen arbitrarily. 
[0059] The above-mentioned structural unit (9) and 30 - 95-mol% of the sum total of (10) are 
desirable to the sum total of a structural unit (9), (10), and (1 1), and are more desirable. [40-90 
mol% of] Moreover, 70 - five-mol% of a structural unit (1 1) is desirable to the sum total of a 
structural unit (9), (10), and (11), and is more desirable. [ 60 - ten-mol% of] moreover — a structural 
unit — (-- nine --) - a structural unit — (-- ten --) — receiving — mol — a ratio — [- (— nine --) — ] — /— 
[— (— ten — ) — ] — 75 — /-- 25 - 95 — /— five — it is — things — desirable — more - desirable - 78 / 22 
- 93/7 - it is . Moreover, as for a structural unit (1 1), it is desirable that they are mols [ target / real / 
a structural unit (10), ]. Although mols [ target / real ] are mols / structural unit / which constitutes 
the polymer principal chain except an end ], they mean that it is not not necessarily a ** mol as a 
structural unit which constitutes an end here. 

[0060] In addition to the component which constitutes above-mentioned structural-unit (9) - (1 1), the 
liquid crystal polyester preferably used by this invention Aromatic dicarboxylic acids, such as a - 
diphenyl dicarboxylic-acid, and 3 and 3 2 9 2 f -diphenyl dicarboxylic acid, Aliphatic dicarboxylic 
acids, such as an adipic acid, an azelaic acid, a sebacic acid, and a dodecane dione acid, Alicyclic 
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dicarboxylic acids, such as a hexahydro terephthalic acid, a chlorohydroquinone, 3, - 
dihydroxydiphenyl, and 4 '4, 4'-dihydroxy diphenylsulfone, Diphenols, such as a - 
dihydroxydiphenyl sulfide, and 4 and 4 '4, 4'-dihydroxy benzophenone, 1, 2-propanediol, 1, 3- 
propanediol, 1, 4-butanediol, Aliphatic series or alicyclic diols, such as 1, 6-hexandiol, neopentyl 
glycol, 1, and 4-cyclohexane dimethanol, Aromatic hydroxycarboxylic acid, such as an m- 
hydroxybenzoic-acid, 2, and 6-hydroxy naphthoic acid, etc, can be made to copolymerize in the 
range which does not spoil mesomorphism. 

[0061] the logarithm of liquid crystal polyester resin -- although there is especially no limit in 
viscosity, among a pentafluoro phenol, it is desirable that 0.1 g/dL concentration and the value 
measured at 60 degrees C are 0.5-15 dL/g, and it is desirable that it is especially 1-10 dL/g 
[0062] Moreover, although there is especially no limit in the melt viscosity of liquid crystal 
polyester, it is desirable that the temperature of +10 degrees G of a fluid field to melting points and 
the value of shear rate l,000sec-l are 0.5 - 200 Pa-sec, and it is more desirable that it is 0.5 - 100 Pa- 
sec. In addition, after observing the endothermic peak temperature (Tml) observed when it measures 
on 20-degree-C temperature up conditions for /from a room temperature in differential scanning 
calorimetry with the melting point (Tm) said here, The thing of the endothermic peak temperature 
(Tm2) observed when a temperature up is again carried out on 20-degree-C temperature up 
conditions for /after holding for 5 minutes at the temperature of 1+20 degree C of Tm(s), and cooling 
to a room temperature on 20-degree-C temperature fall conditions for /is pointed out. 
[0063] There is no limit especially in the manufacture method of liquid crystal polyester, and it can 
manufacture according to the poly condensation method of well-known polyester. For example, it can 
manufacture by the following methods. 

(1) How to carry out heating fusion of the polyester and para hydroxybenzoic acid which were 
obtained from the component except oxy-carbonyl unit formation nature components, such as para 
hydroxybenzoic acid, under a dryness nitrogen air current, make generate copolymerized polyester 
fragmentation by the acidolysis reaction, and make it decompress and thicken subsequently. 

(2) How to carry out a ****** condensation polymerization reaction from aromatic dicarboxylic 
acids, such as a diacyl ghost of aromatic dihydroxy compounds, such as p-acetoxy benzoic-acid and 
4, and 4 f -diacetoxy diphenyl and diacetoxy benzene, 2 and 6-naphthalene dicarboxylic acid, a 
terephthalic acid, and an isophthalic acid. 

(3) How to carry out a ****** polycondensation reaction, after making an acetic anhydride react to 
aromatic dicarboxylic acids, such as aromatic dihydroxy compounds, such as para-hydroxybenzoic- 
acid and 4, and 4* -dihydroxydiphenyl and a hydroquinone, 2 and 6-naphthalene dicarboxylic acid, a 
terephthalic acid, and an isophthalic acid, and acylating a phenolic hydroxyl group. 

(4) How to manufacture liquid crystal polyester by the ** phenol polycondensation reaction from the 
diphenyl ester of aromatic dicarboxylic acids, such as diphenols, such as phenyl ester [ of para 
hydroxybenzoic acid ] and 4, and ^-dihydroxydiphenyl, and a hydroquinone, 2 and 6-naphthalene 
dicarboxylic acid, a terephthalic acid, and an isophthalic acid. 

(5) How to add diphenols, such as 4 and 4'-dihydroxydiphenyl and a hydroquinone, and to 
manufacture liquid crystal polyester by the ** phenol polycondensation reaction after making the 
diphenyl carbonate of the specified quantity react to aromatic dicarboxylic acids, such as para 
hydroxybenzoic acid and 2, 6-naphthalene dicarboxylic acid, a terephthalic acid, and an isophthalic 
acid, and considering as diphenyl ester, respectively. 

(6) How to manufacture liquid crystal polyester by the above (2) or the method of (3) under 
existence of the screw (beta-hydroxyethyl) ester of an aromatic dicarboxylic acid, such as polyester, 
its oligomer, or screw (beta-hydroxyethyl) terephthalate, such as a polyethylene terephthalate. 
[0064] Although the polycondensation reaction of liquid crystal polyester advances also with a non- 
catalyst, metallic compounds, such as the 1 st tin of an acetic acid, tetrabuthyl titanate, potassium 
acetate, sodium acetate, an antimony trioxide, and metal magnesium, can be used. 

[0065] In the resin constituent used by this invention, it is a book. A glass fiber, a potassium-titanate 
whisker, a zinc-oxide whisker, a boric-acid aluminum whisker, An aramid fiber, an alumina fiber, a 
silicon carbide fiber, a ceramic fiber, asbestos fiber, Fibrous fillers, such as stone KOU fiber and a 
metal fiber, a WARASUTE night, a zeolite, A sericite, a kaolin, a mica, clay, a pyrophyllite, a 
bentonite, Silicate, such as asbestos, talc, and an alumina silicate, an alumina, Metallic compounds, 
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such as oxidization silicon, a magnesium oxide, a zirconium oxide, titanium oxide, and an iron 
oxide, Carbonates, such as a calcium carbonate, a magnesium carbonate, and a dolomite, a calcium 
sulfate, Sulfates, such as a barium sulfate, a magnesium hydroxide, a calcium hydroxide, Un-fibrous 
fillers, such as hydroxides, such as an aluminum hydroxide, a glass bead, glass flakes, a ceramic 
bead, boron nitride, a silicon carbide, and a silica, may be mentioned, these may be hollow, and it is 
also possible to use together two or more kinds of these bulking agents further. Moreover, you may 
use fibrous / [ these ] un-fibrous filler by coupling agents, such as an isocyanate system compound, 
an organic silane system compound, an organic titanate compound, an organic borane system 
compound, and an epoxy compound, carrying out preliminary processing in order to obtain the more 
excellent mechanical strength. 

[0066] Furthermore, to the resin constituent of this invention, additives, such as coloring agents, such 
as antioxidants, such as coloring inhibitors, such as crystalline-nucleus agents, such as talc, a kaolin, 
an organic phosphorous compound, and a polyether ether ketone, and hypophosphite, a hindered 
phenol, and hindered amine, a thermostabilizer, lubricant, an ultraviolet-rays inhibitor, a color, and a 
pigment, and an antistatic agent, can be added. 

[0067] There is especially no limit in the manufacture method of the resin constituent of this 
invention. After carrying out the dryblend of pitch-based-carbon-fiber MIRUDO, a carbon nanotube, 
thermoplastics, and the other components collectively, you may carry out melting kneading of the 
pellet which could carry out melting kneading by the extruder, the kneader, the Banbury mixer, etc., 
and carried out melting extrusion of pitch-based-carbon-fiber MIRUDO to thermoplastics 
beforehand, a carbon nanotube, and the other components. 

[0068] Although there is especially no limit in the manufacture method of the mold goods of this 
invention and injection molding, injection compression molding, press forming, etc. can be used, the 
viewpoint of productive efficiency to injection molding is desirable. You may carry out injection 
molding, once it may carry out injection molding as it is, and carries out melting extrusion of all the 
components and pelletizes them, after carrying out the dryblend of pitch-based-carbon-fiber 
MIRUDO, a carbon nanotube, thermoplastics, and the other components collectively. Or the 
dryblend of pitch-based-carbon- fiber MIRUDO / thermoplastics pellet, and the pellet that carried out 
melting kneading of thermoplastics, a carbon nanotube, and the other components beforehand may 
be carried out, and it may carry out injection molding as it is, and after once carrying out melting 
extrusion of both the pellets and pelletizing them, you may carry out injection molding. 
[0069] 

[Example] Although an example is shown below and this invention is explained to it still more 
concretely, this invention is not limited to the publication of these examples. 
[0070] In the following examples, the test piece for evaluation of polyphenylene-sulfide system 
material was created by carrying out injection molding by the setups of injection-pressure '.restoration 
minimum pressure +10 kg/cm2 (G) cylinder-temperature:320 degree C, die-temperature: 140 degree 
C, and injection-speed:75% with the Toshiba Machine information separator 80 type injection 
molding machine. 

[007 1 ] The test piece for evaluation of liquid crystal polyester system material was created by 
carrying out injection molding by the setups of injection-pressure restoration minimum pressure +10 
kg/cm2 (G) cylinder-temperature:345 degree C, die-temperature: 120 degree C, and injection- 
speed:75% with the Toshiba Machine information separator 80 type injection molding machine. 
[0072] The test piece for evaluation of nylon system material was created by carrying out injection 
molding by the setups of injection-pressure:restoration minimum pressure +10 kg/cm2 (G) cylinder- 
temperature:350 degree C, die-temperature: 150 degree C, and injection-speed:75% with the Toshiba 
Machine information separator 80 type injection molding machine. 

[0073] In the following examples, evaluation of a mechanical characteristic, gas permeability, and 

volume resistivity was performed by the following method. 

[0074] Tractive characteristics: ASTM It measured according to D638. 

[0075] Bending property: ASTM It measured according to D790. 

[0076] Izod impactive strength: ASTM It measured according to D256. 

[0077] Gas permeability: Use the test piece of 1mm thickness about hydrogen gas, and it is JIS. 

According to the A method (differential pressure method) indicated by K7126, it measured by 23 
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degrees C and the absolute dry condition. Moreover, the test piece of 2 5 -micrometer thickness is 
used about a steam, and it is JIS. According to Z0208, it measured by 40 degrees C and 90%RH. 
[0078] Volume resistivity: ASTM It measured according to D257. 

[0079] [Example 1 of reference] The temperature up was carried out gradually, having taught 8kg (it 
omitting Following NMP.) of N-methyl-2-pyrrolidones at 4.67kg (25 mols of specific hydrosulfides) 
of specific-hydrosulfide solution, and 2kg (25 mols of sodium hydroxides) row of 50% sodium 
hydroxides, and stirring to the autoclave with a manufacture agitator of a polyphenylene-sulfide 
resin, and distillate water 4.1L containing 3.8kg of water was removed. 1 was added to remains 
mixture, NMP2kg was added to the 4-dichlorobenzene 3.75kg (25.5 mols) row, and it heated at 230 
degrees C for 1 hour. With warm water, the resultant was supplied after 5 times washing and in 90 
degrees C and acetic-acid solution 25L of pH 4, and was stirred for 1 hour. The polyphenylene- 
sulfide resin was filtered, and after washing by 90-degree C ion exchange water until pH of filtrate 
was set to 7, the vacuum drying was carried out at 80 degrees C for 24 hours. After carbonizing the 
melt flow rate (MFR) when measuring by the temperature of 316 degrees C, and 20g of loads using a 
length of 31.75mm, and the orifice of 2.10mm of diameters at 87 g/min and 450-500 degrees C, the 
amount of ash content residues at the time of making it ash at 538 degrees C for 6 hours was 0.19 % 
of the weight. 

[0080] [Example 2 of reference] The manufacture para-hydroxybenzoic-acid 995 weight section [ of 
liquid crystal polyester resin ], 4, and 4'-dihydroxydiphenyl 126 weight section, the terephthalic-acid 
112 weight section, and intrinsic viscosity taught the polyethylene-terephthalate 216 weight section 
of 0.61 dL/g, and the acetic-anhydride 969 weight section to the reaction container equipped with 
stirring wings and the distillate pipe, and the polycondensation was performed. It consisted of 12.5 
mol % of 7.5 mol % and ethyleneoxy units of 80 mol % and aromatic dioxy units of aromatic oxy- 
carbonyl units, and the melt viscosity when measuring by shear rate l,000sec-l obtained the pellet of 
13 Pa-sec using melting point (Tm)314 degree C, 324 degrees C, and the 0.5mm phixlOmm orifice. 
[0081] On 7mm of diameters of [the example 3 of reference], and the stick made from graphite with 
a length of 48mm, along with the medial axis, 3mm of diameters and the hole with a depth of 29mm 
were made from the nose of cam, the mixed-powder end of rhodium:platinum:graphite =5:5:2 was 
put in this hole, and the anode plate for carbon nanotube manufacture was created. On the other 
hand, 14mm of diameters and the cathode with a length of 31mm which consist of graphite of purity 
99.998% were created. These electrodes were installed into the vacuum chamber, the interior of a 
chamber was replaced by gaseous helium of 99.9% of purity, and DC arc electric discharge was 
performed. The interval of an anode plate and cathode was always controlled to l-2mm, and it 
discharged by pressure 600torr and current 70A. The carbon nanotube generated on cathode was 
taken out. The carbon nanotube which consists of a graphite layer of a monolayer with the bore of 
5nm, an outer diameter [ of lOnm ], and a length of 1-10 micrometers and a double layer was 
obtained. 

[0082] It is pitch-based-carbon-fiber MIRUDO (PETOKA "mel BURON" MIRUDO.) to the 
polyphenylene-sulfide resin and liquid crystal polyester resin which were manufactured in the 
example 1 of [examples 1-8] reference, and the example 2 of reference. Melting kneading was 
carried out by the ratio which shows the carbon nanotube manufactured in the aspect ratio 3.7 and 
the example 3 of reference in Table 1 , and the pellet of a resin constituent was manufactured. 
Various test pieces were produced with injection molding using this pellet. The evaluation result of 
various properties is shown in Table 1 . 
[0083] 
[Table 1] 
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[0084] The constituent of this invention excels examples 1-8 in a mechanical property, gas barrier 
property, and conductivity, and it turns out that it is the material in which injection molding is 
possible. 

[0085] An example 1 shows that excel in a mechanical property, gas barrier property, and 
conductivity by independent combination of pitch-based-carbon-fiber MIRUDO, and the material in 
which injection molding is possible is obtained. 

[0086] If the loadings of pitch-based-carbon- fiber MIRUDO are fixed to 50% of the weight and a 
carbon nanotube is used together from examples 2-4, although a mechanical property will fall a little, 
it turns out that conductivity improves. 

[0087] An example 5 shows that excel in a mechanical property, gas barrier property, and 
conductivity, and the material in which injection molding is possible is obtained, even if it changes 
the loadings of pitch-based-carbon- fiber MIRUDO and a carbon nanotube a lot. 
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[0088] Examples 6-8 show that excel in a mechanical property, gas barrier property, and 
conductivity, and the material in which injection molding is possible is obtained, even if it changes a 
matrix resin into liquid crystal polyester from a polyphenylene-sulfide resin. 
[0089] The resin constituent was manufactured like the example 1 except carrying out the rate of a 
compounding ratio of [examples 1-2 of comparison] each component, as shown in Table 2. The rate 
of a compounding ratio and a characterization result are shown in Table 2. 
[0090] 
TTable 21 



eg 




[0091] The examples 1-2 of comparison show that do not blend pitch-based-carbon-fiber MIRUDO 
and the material which is satisfied [ with combination of only a carbon nanotube ] of a mechanical 
property, gas barrier property, conductivity, and all the injection-molding nature is not obtained. 
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[0092] Continuation injection molding was performed using the metal mold of the configuration 
shown in drawing 1 using the constituent manufactured in the [example 9] example 3 in resin 
temperature [ of 320 degrees C ], 151 degrees-C [ of die temperatures ], and cooldown-delay 19 
seconds. Even if it exceeded 1,000 shots of continuation, the faulty mold goods which are not were 
stabilized and were obtained. Drawing 1 is the plate which made the passage of hydrogen gas, 
oxygen gas, or air form in fuel cell separators, and is 3mm in size 66mmx84mm and thickness. And 
gas-passageway entrance A, the gas-passageway outlet B, and gas-passageway C are prepared in the 
above-mentioned plate. Moreover, the width of face of a gas passageway is 2.5mm, and the depth is 
2mm. 

[0093] The particle size of 1 10 micrometers or more and a graphite powder 160 micrometers or less 
are mixed by the ratio of the 20:80 weight sections as the end of the [example 3 of comparison] 
carbon powder to an epoxy resin (the product made from oil-ized shell epoxy "an Epicoat" 807), and, 
subsequently it is a curing agent (the 4 sections added and mixed degassing of the product IBMI 12 
made from oil-ized shell epoxy "an epicure" was carried out.). Subsequently, using this material, 
press forming was carried out for 45 minutes by the temperature of 150 degrees C, and pressure 
lOMPa, and various evaluation test pieces were created. Furthermore, physical properties were 
evaluated after carrying out a cure at 150 degrees C after fabrication for 6 hours. A result is shown in 
Table 2. 

[0094] Although it excels in conductivity as shown in Table 2, it turns out that it is inferior to a 
mechanical property. 

[0095] moreover, the monotonous press of the configuration shown in drawing 1 - press forming 
was continuously performed using metal mold in the temperature of 150 degrees C, pressure lOMPa, 
and press time 45 minutes Breakage etc, occurred at the time of non-filling and mold release, and 
continuation press forming exceeding ten shots was not completed. 

[0096] It is pitch-based-carbon-fiber MIRUDO (PETOKA "mel BURON" MIRXJDO.) to the 
[example 4 of comparison] half aromatic Nylon (the product made from the Amoco performance 
products "AMODERU" ephemeris-time- 1001). Melting kneading was carried out at a rate which 
shows an aspect ratio 3.7 in Table 2, and the pellet of a resin constituent was manufactured. Various 
test pieces were produced with injection molding using this pellet. The evaluation result of various 
properties is shown in Table 2. As Table 2 shows, it turns out that they are inferior to steam barrier 
property although conductivity and a mechanical property show a good value. Moreover, although 
continuation injection molding was tried using the metal mold of the configuration shown in drawing 
i using this constituent, it was inferior to the fluidity and the separator which carried out full 
restoration was not obtained. 

[0097] Melting kneading was carried out at a rate which shows glass fiber MIRUDO (Asahi glass 
fiber company "Grass Ron" MF06JB 1-20, 10 micrometers of pitch diameters, 30-100 micrometers 
of average length), and talc (1.5 micrometers of pitch diameters) in Table 2 at the polypheny lene- 
sulfide resin and liquid crystal polyester resin which were manufactured in the example 1 of the 
[examples 5 and 6 of comparison] reference, and the example 2 of reference, and the pellet of a resin 
constituent was manufactured. Various test pieces were produced with injection molding using this 
pellet. The evaluation result of various properties is shown in Table 2. As Table 2 shows, it turns out 
that they are inferior to conductivity although a mechanical property and gas barrier property show a 
good value. 
[0098] 

[Effect of the Invention] By using this invention, the resin constituent and mold goods which are 
excellent in the moldability which was not obtained and have advanced conductivity can be obtained 
by the conventional method. Moreover, the fuel cell separator superior to the resin constituent of this 
invention can be obtained. 
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PRIOR ART 



[Description of the Prior Art] Since a carbon-dioxide-gas discharge problem is coped with in recent 
years, the method of supplying energy by the method which does not depend the energy acquired 
from petroleum resources on petroleum resources is examined. A fuel cell is in one of them, and 
development is briskly performed aiming at spread to the power supply for fuel cell vehicles, or a 
power supply for home use. 

[0003] Each cell of a fuel cell is formed from the separator which supplies a gas passageway and a 
cooling water way while it contacts one pair of electrodes and the electrode which sandwich the 
electrolyte which manages a reaction, and an electrolyte and performs current collection from an 
electrode. 

[0004] Among these, since it has a current collection function from an electrode, advanced 
conductivity is required for a separator. Moreover, in order to form fuel gas passage and a 
circulating-water-flow way in both sides, gas barrier property, intensity, a corrosion resistance, etc. 
are required. Furthermore, it is necessary to form a gas passageway and a circulating-water-flow 
way, and the outstanding moldability is required. 

[0005] It is the method (JP,10-125337,A) of pressurizing and producing with the metal mold of the 
last configuration where the gas passageway and the circulating-water-flow way were attached, after 
pressurizing an expanded-graphite particle and making a reserve sheet form as a conventional 
method. A lot of graphites are blended with the way (JP,2000-36309,A) a fluororesin or a graphite 
fluoride particle forms an eutectoid and the distributed noble-metals compound plating coat in a 
metal separator front face into a noble-metals matrix, and thermosetting resin like phenol resin, and 
the method (JP,10-334927,A) of fabricating by press forming, the method (JP,2000-67882,A) of 
filling up precisely with conductive resin material the opening section of the metallic material which 
has the detailed opening section, etc. are devised. 

[0006] Moreover, although it is not the design which sets a fuel cell separator as the object of a use, 
the constituent for connectors (JP,2000- 178443, A) which used the fibrous filler and the granular 
filler together to the liquid crystal polymer, a polyolefine, a polyamide, and a wear-resistant 
composite material (****** No. 509747 [ ten to ] official report) that comes to blend a MIRUDO 
carbon fiber with a polyether ether ketone are devised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the monotonous planar structure view used in the example 9 and the example 4 of 
comparison. 

[Description of Notations] 
A: Gas-passageway entrance 
B: Gas-passageway outlet 
C: Gas passageway 
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(54) THERMOPLASTIC RESIN COMPOSITION AND MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoplastic resin composition which has excellent 
electroconductivity, gas barrier property, strength, corrosion resistance, and moldability and is 
suitable for fuel cell separators. 

SOLUTION: This thermoplastic resin composition containing milled pitch- based carbon fibers in 
an amount of 5 to 80 wt%, wherein the thermoplastic resin comprises one or more resins 
selected from polyacetal, amorphous polyesters, polyphenylene oxide, polycarbonate, 
polyphenylene sulfide, liquid crystal polyesters, polysulfones, polyether sulfones, and polyether 
imides. 
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